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II. Mon(teur Caffini his tfew and Exacl Talles for the Eclipfes of 
the Firfl SateJlite of Jupiter, reduced u the Julian Stile, a»d 
Meridian of London. 

AMong the Books the Royal Academy of Sciences at Parit has 
lately gratified the World withal, there is one which has 
for Title, Recueuil d' Obfervations faites en plufxeurs Voiages four 
parfeclionner P Aftronomie & la Geographie, Avec divers trai/ez 
Aftronomiques. In which thofc S$avans have fet a very com- 
mendable Example in afcertaining by undoubted Obfemtions 
the true Geographical Site of all the PrincipaJ Ports of France , 
which it were to be wilhed other Nations would imitate. By 
tliis Survey they have demonftrated the Encroachments their 
Geographers, and particularly Sanfon, had made on the Sea to 
enlarge their Kingdom, and have retrenched more of their Ufur- 
pations on the Wefi, South^ and North, than all their Acauifis 
on the Eafi amount to twice told. 

The Method they have ufed to determine the Longitudcs pf 
their Places, is by the Obfervation of the Eclipfes of thQjFirfi 
Satellite of Jupiter, which they find aJmoft inftantaneous, and 
with good TeJefcopes difcernable almoft to the very Oppofmon 
of Jupiter to the Sun : And it may be faid, that this Account of 
the Longitudes obferved, has put it paft doubt that this is the 
very beft way, could portable Telefcopes fuffice for the Work. 
And could thefe Satellites be oblerved at Sea,a Sbip ztSea might 
be enabled to find the Meridian Ihe was in, by help of the Ta- 
bles Monfieur Caffini lias gtvcn us in this Volume, difcovering 
with very great exa&nefs the faid Ecli/fes, beyond what we can 
yet hope to do by the Moon, tho' flie feern to alTord us the onJy 
means Pra&icable for the Seamm. However before Sayiors can 
make ufe of the Att of findmg the Longitude, it will be requi- 
fite that the Coaft of the whole Ocean be firft Jaid down truly, 
for which work this Merhod by the Satellites is moft appofite : 
And it may be hoped that either tlie true Geometrick Theory 
of the Moon may be difcovered , by the time the Charts are 
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complcated ; or elfe that fome Invention of fhorter Telefcopes 
manageable on Ship-board, may fuffice to fhew the Eclipfes of 
the Satellites at Sea, at leaft thofe of the Third Satellite, which 
fall at a good diftance from the Body of Jupiter, being near 
three times as far from him as the firft. 

The laft but moft confiderable Treatife of this CoIIe&ion gives 
the aforcfaid Tabks for computing the Motions of Jupitera Sa- 
tellius, but morc efpecially thofe, for fpeedy finding the EcJipfcs 
bf. the firft or innermoft. Wherein Monfieur Cajfwi has cm- 
pioyed his Skill to make eafie and obvious to a!l Capacities the 
Calculation of thern, which is otherwife operofe to the SkiJfuI, 
and not to be undertaken by the lefs knowing, who yet pcr- 
haps would be willing to find the Longitude of thc PJacts they 
live in. 

Thefe Tables have for Principles, That the innermoft Sate/Iite 
revolves to the Sun in i d - 18J; 28'. 36". fo precifely, that in ico 
Years the difference is not 'enfible; That in the time of thc 
Revolution of Jupiter to his Aphelion, which he fiippoks in 
433z d * i4 h - 52'. 48", this Satellite makes exactly 1448 Months 
or Revolutions to the Sun : and dividing the Orbite of Jupiter 
into 2448 parts, he has in a large Table of iEcjuation fhewn 
what is the inequality of the Motion of Jupiter in each Revo- 
lution reduced to Time, affuming Lhirdly, the greateft vtquotion 
of Jupiter 5°- 30'. whence the hourly Motion ot the Sate/Iite from 
Jupiter being 8 a 2 6'-i, k follows, that the greattft in-.ou^Iity 
( jupiter paffing the Signs of Cancer and Caprkorn, ) amouf.rs 
to 39'. 8". of ttme, to be added in Cancer, fubftraclcd in Capri- 
corn. Laji/y, As to the Epocha cr bcginning of this Series H He- 
volutions,he bas determined the Aphelion ol Jupiter about 1 ' De- 
gree forwarder than AjlronomiaCaro/ina, and ab0ve2Deqvr.es 
more than the Rudoiphine tables, viz precifely in 9°- of Libra 
in the beginningof this Century, which perhaps he fin Is ri>e 
proper Motion of Jupiter about the Sun at this titne to reouirc- 
and the number ot Rcvolutions fmce Jupiter was Iaft in Faihelic 
is here ftiied Mum. 1. 
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A fecond Inequality is that which depends on the diftance of thc 
Sun from Japiter, which he fays Monfieur Romer did moft ingenioufly 
explain by the Hypothefis of thc Motion of Light; to which yet Caffini 
by his manner of Calculus feems not to affenr, though it bs liarcl to 
imagine how the Earth's Pofition in rcfneA of Jupiter fhould any 
way affed the Motion of thc SattUttes. This hiequalky he makes to> 
amount to two Degrees in the Satcllttes Motion,or 14'. 10". of Timc, 
wherein he fuppofes the Eclipfes to happen fo much fooncr when Ju- 
piter Oppofes the Sun, than when he is inConjun&ion with him. 
The diftribution of this Incquality he makes wholly to depend on 
theAngle at the Sun between theEarth and Jupiter, without any 
regard to the Excentricity of Jupiter, ( who is fomctimes ' a Semi- 
diameter of the Earth's Orb farther from the Sun than ac other 
times) which would occafion a much greater difference than the 
Incquality of Jupiter and the Eartbs Motion, both of which are 
acoounted for in thefe Tables with great Skill and Addrefs. But what 
is-moft ftrange, hc affirms that the lame Inequality of two Degrees 
in rhe Motion, is likewifc found in the other Satellitet, requiring 
a.much greater time, as above two Hours in the fourth Satellite : 
whichif it appeared by Obfervation, would overthrow Monfieur Ro- 
mer'$ Hypothefis entirely. Yet I doubt not herein 10 make it demon- 
ftratively plain , that the Hyporhefis of the progreffive Motion of 
Light is found in all the other Satellites of Jupiter to bs neceifary, and 
that it is the fame in al!; diere being nothing near fo great an Annual 
Inequality as Monfieur Caffini fuppof hs in their Motions, by hh Table, 
pag. 9. and his Traapta Calculi. The Method however ufed to corn- 
pute this is very Curious ; for luving found that whilft the Sun re- 
volvcs to Jupiter, therc pifs 398^21^13'. wherein aremade22f| 
Revolutions of the Satellite to Jupiter, ttie Number of Revolucion? 
fince Jupiter was laft in Oppofition to the Sun,is what he calls Num. II. 
in which the Inequality of the Earth's Motion is allowed for in ihz 
Months, and that of JupitefsOrb by a Table of the /fiquation of 
Num. II. amounting in all to 3 {- Rcvolutions of the Satellite to juprer. 
Tliis in the Tables following 1 have thoughr fit to leave out, fhewiog 
how to find it by help of the former /Equation of Num. I. The 
Numbers are in effect the fame wuh Monfieur C«jjim% only reduced 
to our Stile and Meridian, and the form of them abridgjd, and tis 
hoped amended. See Philof. Tranfaft. N°- 1 36. 
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Epocb* Revohtiotmm primi Satellitis ad Jovis IJm* 
bram Jnb Meridiano Londinenii. 
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27 
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Tabnla Secnnd* Mquatiotris ConjutMiomm ptimi 
Satellif is cuttt Jove. 
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tabula DimidU Mor<e primi Satellttis in Vmbra 

Jovis. 



Numl. 
o 


H. ' 


11 




Nam.I. 
1200 


H. ' " 


1 4 


y« 


' S * 


40 


1 4 


3? 




1240 


1 4 48 


80 


' 4 


12 




I28o 


1 4 26 


I20 


1 3 


f9 




I^20 


1 4 7 


160 

200 


* 3 


48 




r 360 
1400 


» 3 f4 


1 3 


39 


i ? 58 


w° 


1 3 


,8 




1440 


i 3 38 


280 


1 3 


48 




1480 


1 3 44 


220 


1 4 


1 




1520 


1 3 y 2 


;6o 


1 4 


16 




if6o 

1600 


i 4 7 


400 


1 4 


,6 


1 4 24 


440 


1 4 


f« 




«$40 


1 4 42 


480 


1 S 


18 




i<58q 


i $ 


J20 


1 f 


4 1 




»720 


1 s " 


f6o 

600 


1 6 


1 




1760 
1800 


1 r 46 


I 6 


21 


i 6 10 


640 


i 6 


39 




1840 


I <S 28 


680 


1 6 


n 




1880 


1 6 4f 


720 


1 7 


3 




1920 


1 6 si 


760 
800 


1 7 


11 

tS 




1960 

2000 


1 7 7 


1 7 


1 7 13 


840 


* 7 


13 




2040 


1 7 14 


880 


1 7 


9 




2080 


1 7 15 


920 


1 7 


2 




212© 


1 7 ij 


960 


1 6 


H 




2l6o 

2200 


1 7 10 


1 1000 


1 6 


39 


I 6 49 


! 1040 


I 6 


22 




2240 


1 6 ?2 


1080 


I 6 


f 




2280 


1 6 iy 


! 1120 


1 f 


4r 




2220 


1 y ?8 


; ri<5o 


» r 


26 

6 




2360 


1 T ,8 


! 1200 


1 s 


2400 


I y 18 






1 




2440 


I 7 2 
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TABVLA JEQVATIOKIS DIEKVM 
cum Solis loco ademda. 
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J 
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2 
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_2 
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3 
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3 
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1 
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TABVLA MQVATIONIS DIERVM. 
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This laft Table of the itquation of Natural Days 
niight havc been fpared, as b©ing publifln in (everal 
other places, but it was thought proper to have all the 
Ekments of this Calculm together, that there might be 
no oecafion of any other Book to perform it. 

TfoVfeoftheTables. 

To any given Tear, Month, attd Day t to fnd the next 
Eclipje of thefirtf Satellite of Jupiter. 

I. IntheTableof Epoehaz (/^.2.40.) findtheYear 
of our Lord, and fct down the Day, Hours, Minutes, 
and Seconds, with the Num. I. and 'Num. II. thereto 
annext; and (in^ig. 141 and the foUowing) (eek the 
Month, and day of the Month, with the Hours and 
Minutcs, and Num. I. and H affixt, and add them to- 
gcther : and the refpe&ive Sums ihall fliew the mean 
time of the middle of the Ecljpfe fought, with Num. I. 
and Num. H. required. But it muft be obferved, that in 
January and February in theXeap-Year one Day is to be 
added to the Day thus found. 

II. If Num. I. be found lefsthan 12,14 withNum.I; 
or if greater thanx448,Subftracl:ing 1448 therefrom,with 
the refidue, enter fhe Table, pag. x^. and you will have 
the firft ^quation to be added to the mean Time before 
found. But if Num. I. be left than 2448, but greater 
than 1x24, SubftracT: it from 1448, and entring the 
fame Table with the remainder, you ihall have the firft 
iEquation to befubftrafted from the mean Time. Then 
Divide the Minutes of thtf faid firft ^Equation by i 1 , 
or rather 'r, and the Quote fliall be the .diquation of 
Num. H. ( anfwering to the Eccentrick Motion of Jupi- 
ter) to be added thereto when the firft iEquation Sub- 
Jlrafts, and 4 contra Jubftrafted when that adds. 

III. If 



III. If Num. II; thusasquated exceed 2*5,4, Subflrad 
%t$,4 therefromj and if the remainder or Num. II. be 
lefs than 1 1 3>with the faid remainder or Number j or if 
greater than H3,with thecomplementthereoftoiz^,^ 
feek in Table pag. 246. the fecond y_.quation, which be- 
ing added to the Time before found, gives the true Time 
of the middle of the Eclipfe. 

IV. With Num. I. in Tab. pag. 247, fcek the half 
Continuance of the Total Eclipfe, which is to be added 
for the Emerfion when the xquated Num. II. is lefs than 
113, or if more than 225" ,4, it be lefs than 338. But 
if it exceed 1130^338, then is the Semimora to be 
fubftra&ed for the Immerfion. 

V. Laftly, with the Sun'$ true Place take out the 
iEquation of Natural Days ( in Tab. pag. 248. ) which 
added or fiibftratted according to the Title, gives the 
time of the Immerfion or Emerfton fought. 

Now how few Figures ferve for this Computation , 
will beft appear by an Example or two. 

Anno 167,7. September 1:7*- 8^ 9'. 40". QXGreemoich, 
Mr. Flamjteed obferved the firft SateOite to begtn to 
Emerge ; that is 8 h - 9'. 20". at London. 

Num. I. Num: II. 

2028 *02jf 

_147_ __£__ 

2175- 248,0 
__**__ 2,3 + 

273 250,5 

-J ??J*4__ 
M,9 
x 1)26,2(2,5-4- 
© in — ^oo 



1677. 

Stpt. 


o d - 
*7 


4 


14' 
4 


56" 
12 


Sept. 
/Equat. 1. 


*7 


7 


18 
26 


48 
11 


/Equat. 2. 
Semimora 


17 

+ 
+ 


6 
1 


1 

7 


37 

39 




Equal Time 
ZEquation 


¥ 


8 


1 

9 


16 
2 S 


Appar. T. 
Obfer. 


17 


8 

8 


10 
9 


4* 
20 



Error — 1 21 



Aga«i a 
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Agaiw, Atmo 1683. tiovember 30*- i6 h - 48'. 40" 
under the Meridian of Uondon t the Jmmerfion of this 
Satellite was obferved by £. //*%. 









NuftT.I. 


Num.II. 


1683. 


O o. y h. 


2l' 


24" 818 


213,6 


J^bfew^- 


30 12 


? 


24 189 


188,2 


Novemb. 


30 17 


26 


48 1007 


401,8 


Jiquat. 1. 


+ 


19 


Sz 


i,8 — 


/Equat. 2. 


+ 


6 


11)20(1,8— 


• 400,0 


JVflw»;^. 


30 »7 


f2 


40 


22 5>4 


Semimora 


— 1 


6 


3* 


*74>6 


Temp.sequat. 


30 j6 


46 


4 . 


70,8 


/Equat.T. 


+ 


6 


% © m 7 190. 


20' 


Not/epfh 


30 16" 


*2 


7 T Temp. appar. 




Obfer. 


16 


48 


40 




Error* — 


3 


.27 





AThirdExample fhall be the Emerfion obferved at 
Paris by Monileur C&jfiniAnm i6^y. January iq xh - io h - 
40'. z8". that.is, zijjondm at io w 30'. 48". 

NumJ. Num. II. 

1693. o 4 s h - "' 48" 434 23,9 
^j». 14 3 48 48 8_ _8,2_ 

JEquat. x. -J- 36 8 442 32,1 

JEquat.2. + 2 13 3,2 — 

Semtmora + 1 4 ?7 * 03 6,(3,2— 28,9 

Temp.sequ.at. 14 10 43 j4 

iEqaat. — 13 15 ©. in tts j°. 40'. 

Jamarii 14 10 30 39 Temp. app. 

Qbjfer. 10 30 48 

Err&r- -J- o 9 

After this manner I have eempared thefe Tables with 
many good and certain Obfervations , and icarce ever 
flnd them err above three or fdur Minutes of Time ,• 
which proceeds, as may well be conjeftured, from fbme 

fraall 



C M3 ) 
fmall Eccentricity in its Motion, and from, the Ovri Fi* 
gure of Jupiters tfody,whofc quick diurnal Rotation has 
by its Vu Centrifuga dilatcd nis Equino&iaJ, and made 
his Meridians much H/iiptical, fo as to be difcernable by 
the Telefcope. Mr. tfewton has ibewn that his Polar 
Diarneter isto that o( his Equino&ial as 40 to^i ncariy. 
liut we may hope future Oulervations may fhew how ro 
divide thofe compounded caufcs of Error, and correclt 
them; whichErrors are cxceeding fmall 111 comparifon 
of the ihort time that the Sate/lites have been difco- 
vercd, and argue the Skiii and Diligence of the deier- 
vedly Famous Author of thcfe Tables. 

{ had almoft forgot the Conftrudtion of the Tabie , 
pag. 247. fhewing the half continuance of thefe Eclipfes: 
In this the Scmidiamtter of the fhadow of Jupiter \s 
made by Caffini juft 10 Degrces, and that of thcSatel- 
lite 30'; and the Satellites Afcending Nodc being fup- 
pofcd in 1 5°- of Aquarim % at the cnd of this Century, 
(that is, jy - 20'. before the Terihelion of Jupiter) lt 
will thence foliow, that Num. f. being 816 or xioz, 
Jupiter paffes tht Nodes of thc Sate/Iites Orb, and con- 
fequently thefe Ecliples are Central, and of the greatefl 
Duration. But Num. I. being 115- or 148 r, the Sa- 
teliite pafles the fhadow with thc greatcft Obliquity , 
viz. z°. $$' from theCenter, whence the Semimora be- 
comes of all ths fh >rteft. This Table is not howevtr 
lo niceJy computed, but that u may admit of Corre- 
ction in the Seconds, if a finali parc of a Minute wcre 
confiderabie in this 2fFair. 

The Tabics of the other three Satcllites not bsjng fo 
perfecl or exacl: as thofe of the firft, having greater in- 
equalities, are here given in another form, requiring. 
the affiftance of theTables of Jupiters proper rnouojr. 
The Periods of th:ir Kevolutions to Jupiter* (hade are 
as foilows : 



Q.q 



ertotn 
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Teriod. Setundi. ;<*• i^h- 17'. <J4". ?"' Jive z r { r Rev.primi. 
feriod. Ttrtii. 7 % 59 39 22 five 4 ^Rev.frimi. 
Teriod. Quarti. 16 18 <; 6 fo )zw 9 -^Rev.frimi. 

Whence the Table of the firft yfcquation of the Firfl 
Satellite, pag. 24?, or Monfieur Cafmis largcr Table , 
may by an eafie Rednftion ferve the other three ; the 
/Equation of the Second being 2 Aj, or twice the Minutes 
with half fo many Seconds as therc are Minutes in the 
yEquation of the Firfl,and the greateft ^£quation there- 
of 1 h - i 8'. 3 5". The i£quation of the Thirdis 4 r * times 
greatcr than that of the Firfl, and when greateft a- 
mounteth to i h - ■>,%'. 29". And the iEquation of the 
Fourth being 9 T | ttmes that of the Firfl, is had by Sub- 
ftra&ing J- and •»' from ten times the yEquation of the 
Firfl, whence the greateft becomes 6 h -io'. 28". So 
that'Num.1. and Num.H.as here colle&ed for the Firfl, 
may indifTcrently ferve all the rcft. 

As to the Second i£quation of the other Satellites , 
Morlfieur Caffini has, by his Pracepta Calculi ( as is bo 
fore mentioned ) fuppofed the Minutes thereof to Lc 
imcreafedin the famc proportion; as infttadof 14'. 10''. 
in the Firfl, to be 28'. 27". in the Second, 57'. 22". in 
the Third, and no lefs than 2 h i4'. 7". in the Fourth ; 
whereas if this fecond Inequality did proceed from the 
fucceffive propagation of Light, this ^Equation ought to 
be the fame in all of them, which Monfieur Caffini fays 
was wanting to be fhewn, to perfeft Monfieur Romers 
Demonftration; whereforehe has rejected it asili found- 
cd. But there is good caufe to believe that his morive 
thereto, is what he has thought not proper to difcover. 
And the following Obfervations do fufficientiy fupply 
the Defeft complained of in the making out of that 
Hypothefi?. 

Anno 1676. Ottob. 2. Stil. Nov. C h - 10'. 37". app. but 
5 K 59'' 37"- a( l- tme J Monficur Caffini at Paris obfcr- 
ved the Emerfion of the Third Satellite from Jupiters 
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fliadow. Andegain, Novemb. 14 foliowing, 6 h mo'. 5-5". 
<?/>/>. 7/w<?, but 6 h -j'. 55". aq.T hc obterved the Jike: 
Emerfion of the fame Satellite. The obferved fnterval 
cf Time between thefe Emerfions was 4} d -o h -6'. 18" 
wliich is 8'. 22". more than 6 mean Revolutions of this 
Satellite, of which 4'. 27". arifes from the difference of 
tlie firft /Equations and the greater continuance of the 
latjer Ecliple ; io that tlie other 4 Minutes is all that is 
lefc to anfwer for the diflerence of the fecond yEquations ; 
and Num. II. in that time increafing from 48 to 7x,gives 
4'. 36". for the difTerence of the fecond ^quations of the 
Firft Satelliie. So that tiere the fecond yfcquation of the 
Third is found rather lete than thatof the Firft, but the 
difference is ib fmall, that it may rather be attributed to 
the uncertainty of Obfervation. Whereas according to 
Monfieur Cajfinis Method of Caiculating, inflead of iour 
Minutes it ought to be 1 8'. 3 8". and the Interval of thefc 
two Emerfions 43 d o h xi'. exceeding the Time obferved 
by a whole quarter of an hour ; whicli tbat Curious 
Obferver could not be deceived in. 

Tiie lilce appears yet more evidently in the Fourth 
Satellite. By the Obfervation. of Mr. Flamfteed at Green- 
tvich, Anno 1682. Sept.t^- I7 h 45'. T. app. but I7 h - 
3x'i T.seq. the Fourth Satellite was feen newiy come 
out of the Ihadow, fo that about 17''- 30'. T. a»q. rhe 
firft beginning of Emerfion was conje&ured ; and afrer 
five Revolutions, viz. Decemb. i7 d -ii h - 16'. or n h - 18'. 
T. aeq, he again obfetved the firft appearance of the Sa- 
tellite begtnning to Emerge, that is, after an Interval of 
g^a. j^h.^g'; whereas this Satellite makes five mean 
Revolutions in 83 d -i8 h -i5'{. Here we have 37'i to bc 
accounted for by the feveral Inequaiities. Of this 21' is 
due to the firft /Equations, which is reduced to 19' by 
the greater continuance of the latter Eciipfe, Jupiter tbea 
approaching to his defcending Node : So that there re- 
mains only 18'L- for.the difference of the Second^qua- 
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rions.whilfl the Earth approached Jupiter by more than 
the Raditu of its own Orb ; and the difTerence of the fe- 
cond i£quations of the Firfi Satcllite being according to 
Cafftni 8'. 30", the faid difterence in the Fourth ought to 
be i h - xo' { inftead of 1 8 \ ; whence the Jnterval of thefe 
two Emerfions would be according to his Precepts, but 
83 d i6 h -46', inftead of 83 d -i7 K 48'. obferved. And 
whereas i8'£ may feem too great a difference j it mufl 
be noted, firft, that Monfieur Romer had ftated the whoie 
fecond /Equation xt'. 00", ( videPhil. Tranf. Num. 136.) 
whichMonfienrC^wihas diminifhedto i4'.io";fo tliat 
inftead of 8' *, Monfieur Romer allows above 13' ; and fc- 
condly,that in the firft ofthefe Obfervations, being about 
half an hour before Sun-rife,the brightnefs of the Morning 
might welJ htnder the fteing of this fmalleft and fhweft 
Satellite, till fuch time as a good part thereof was e- 
merged. 

But I have exceeded the Bounds of my intended Dif- 
courfe, and fhall only Adverttfe, That thefe TabJes are 
not Printed with the ufual Care of the Imprimerie Royalt 
a Paris, That the Tabula Revolutionum primi Satellitis 
Jovis in Annis ioo,pag.i^ &feq. is faulty in thefe Years, 
*6» 39» 55"» 9 8 & 99; as is aJfo the Epocba for the Year 
1700, pag. 99. where pro Num. I. 1 853 lege 1873, and 
pro Num. II. 1004, lege 1 10,4 : And that the Number of 
Revolutions of the Second Satellite in 100 Years,pag.6o, 
61 ; of the Third,pag. 76,77 ; and of the Fourth./dg.po, 
91, are by a grois miftake of the Calculator, alJ faJfe 
and erroneous, and muft be amended by whofoever 
would ufe them. Which yet ought not in the Jcaft to 
be attributed to the Excellent Author, but rather to the 
Negligence of thofe employed by him. The Reader 
hereof is defired to amend thefe foJJowing Errata, which 
were difcovered when it was too Jate. 

E R R A T A. Pag. 138. lin. 14. pro $°- 30'. leg. c°- 
3 1 '. 40". lin. z$.pro 8°- %6' 5. leg. 8°- 2 8' \. 

llh A 



